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Synthesis of 2-(2'- (2''-bromoethoxy) Figure 13 . AFM image of catenated polymers containing the phenanthroline copper (I) complex .16 SI Figure 14 . GPC curves of (A) decomplexation product of catenated polymer, (B) pure catenated polymer, (C) catenated polymer treated by the 1,2-dimercaptoethane (DME). Characterization 1 H NMR spectra were recorded on a General Electric QE-400 spectrometer. UV-vis spectra were recorded on an Agilent 8453 spectrometer. Fluorescence spectra were obtained using a Perkin-Elmer LS45 luminescence spectrometer. GPC was carried out on a Viscotek 270 instrument with a triple detector array (RALS, IV, RI, or UV) equipped with 2 GMHHR-M and 1 GMHHR-L mixed bed Visco Gel columns (eluent: THF; flow rate: 1 mL min -1 ). M n was obtained by Universal Calibration with linear polystyrene as the standard. The intrinsic viscosity analyses were performed using the Viscotek viscometer described above and the results were analyzed using Omni SEC software. FTIR measurements were done using a Digilab FTS 7000 step scan spectrometer. The thermal properties of the polymers was investigated by differential scanning calorimetry (DSC) using a heating rate of 15 ℃/min.
DSC data was analyzed using TA Instruments Universal Analysis software. Atomic Force 2. Synthesis and characterization of 2, 9-di(p-hydroxyphenyl)-1, l0-phenanthroline has been previously reported by our group.
Synthesis of 2,9-bis(p-{2-[2'-hydroxyethoxy(ethoxy(ethoxy))]}phenyl)-1,10-phenanthroline

SI Scheme 1. Synthesis of compound 1
A mixture of 2, 9-di(p-hydroxyphenyl)-1,l0-phenanthroline (2.0 g, 5.5 mmol), 2-(2'-(2''-bromoethoxy)ethoxy)ethanol (1.5 g, 12 mmol), K 2 CO 3 (6.9 g, 50 mmol) and 18-crown-6 (0.10g, 0.38mmol) in 100 mL of DMF was prepared and placed in an oil bath at a temperature of 110 °C under nitrogen for 12 h. After cooling down, K 2 CO 3 was filtered out and then the filtrate was vacuum distilled to remove the solvent. The obtained crude product was re-dissolved in 60 mL of dichloromethane and the solution was washed with water (20 mL×4). Further purification was achieved by column chromatography using 5% 2, 156.4, 146.0, 136.9, 132.7, 129.0, 127.6, 125.6, 119.2, 114.8, 72.7, 69.7, 69.5, 67.6, 66.0, 61.6; m/z (+FAB) 153.3, 142.5, 137.4, 129.2, 128.0, 126.4, 119.6, 113.2, 111.7, 72.6, 70.8, 70.4, 69.5, 67.3, 61.8 3, 153.3, 137.5, 137.4, 129.2, 128.0, 126.4, 119.6, 113.2, 111.7, 72.6, 70.8, 70.4, 69.5, 67.3, 61.8, 29.8, 27.4, 26.7, 13.7 . UV-vis spectrum:  max =281nm, 330nm, 455nm and 595 nm. From the 1 H NMR spectrum of the polymer product before purification as shown in SI Figure 4 , the monomer conversion was calculated to be 86%. The IR spectrum of the obtained catenated polymers showed strong and broad peaks at 1730 cm -1 and 1163 cm -1 , which corresponded to the typical stretching vibrations of C=O and C-O bonds, respectively. Figure 13 . AFM image of catenated polymers containing the phenanthroline copper (I) complex SI Figure 14. GPC curves of (A) decomplexation product of catenated polymer, (B) pure catenated polymer, (C) catenated polymer treated by the 1,2-dimercaptoethane (DME).
SI
Linear polymer analogue was synthesized with dibutyldimethoxytin as initiator, caprolactone as monomers. (The polymerization condition was exactly the same as shown for the synthesis of catenated polymer described above.) Figure 15 .
1 H NMR spectrum of linear polymer analogue.
Relative calculation from 1 H NMR:
The absolute M n of linear analogous was calculated from the comparative integration of j and a.
m+n=163.27/2=81.6.
So absolute M n =285+81.6×114=9.6 kDa
The absolute M n of catenated polymer is 9.3 kDa, with 3% difference. 
